Abstract A variety of highly stereoselective reactions, basedi the concept of 'Synthetic Control', are described. Some natural products are successfully synthesized by the application of these reactions.
INTRODUCTION
The concept of 5ynthetic Control is characterized by the utilization of chelate complexes of common metals for the intra or intermolecular interactions of reacting species, leading to highly stereospecific or entropically advantageous reactions.
In this article, a variety of highly stereoselective reactions, such as asymmetric reactions, intramolecular Diels-Alder reactions, and useful reactions for the synthesis of sugar derivatives, guided by the principle of 'Synthetic Control', are summarized.
ASYNNETRIC SYNTHESIS BASED ON THE CHIRAL HETEROCYCLIC COMPOUNDS.
A variety of optically active compounds are obtained in much higher enantiomeric purities, compared with the compounds synthesized by the conventional methods, by use of chiral heterocyclic compounds, such as chiral pyrrolidine or oxazepine derivatives, which have strong interactions with organometallic reagents, to form tight complexes as intermediates. Asymmetric synthesis of optically active aldehydes, A general and versatile method for the preparation of n.-hydroxyaldehydes is developed by using the diamine (3) as chiral adjuvant.
Such aldehydes, in the desired configuration, are obtained by the following reaction sequence: i) reaction of one kind of Grignard reagent (R'MgX) with the aminal of methyl glyoxylate, ii) diastereoselective addition of a second kind of Grignard reagent (R2MgX) to the ketoaminal, and iii) hydrolysis of the resulting ct-hydroxyaminal (Ref. Optically active cyclopropane dicarboxylic acids and substituted -y-butyrolactones are also obtained by using dimethylsulfoxonium methylide or phenylthiomethyl-lithium in place of the Grignard reagents in the reaction (Refs. 8 and 9).
Catalytic enantioselective 1,4-addition of thiols to 2-cyclohexenone. A chiral amino-alcohol (6), derived from l-4-hydroxyproline, is found to be a superior catalyst for the enantioselective 1,4-addition of thiols to 2-cyclohexenone.
The resulting (R)-3-arylthiocyclohexanone is successfully converted into optically active cyclohexenol derivatives (7) and (8) The Diels-Alder reaction is one of the most important reactions in organic synthesis and has been applied to the synthesis of various natural products which possess a 6-membered ring system.
However, there are some limitations to the structures of dienes and dienophiles.
For example, the Diels-Alder adducts between furan derivatives and 13,13-dimethylacrylic acid derivatives have not yet been isolated.
The adducts of some sterically hindered dienophile and furan derivatives are successfully obtained in good yields by the intramolecular Diels-Alder reaction of the diene and dienophile, activated by an intramolecular alkoxymagnesium salt coordination,
The acceleration of the reaction is apparently due to the coordination of the dienophile and a proximity effect which makes the reaction entropically advantageous,
This process is applied to the synthesis of the Karahana ether (Ref. The above sequence is adapted to the asymmetric Diels-Alder reaction.
The reaction of the 13,13-dimethylacrylic acid derivative (9), derived from (R)-2-amino-2-phenylethanol, afforded preferentially one diastereomer (10) This methodology, i.e., the introduction of an intramolecular chelate effect for highly selective reaction, is further extended to the asymmetric 1,4-addition.
The reaction of the amide (11) with Grignard reagents, followed by hydrolysis, constitutes a simple procedure for preparing highly optically pure carboxylic acids (Ref. 15 Various monosaccharides are generally synthesized starting from the easily available monosaccharides, such as glucose, galactose, etc.. In recent years, there has been much interest in the synthesis of such compounds starting from the simple organic molecules, with the development of various highly stereoselective reactions in the acyclic system. Recently, several new and useful methods have been exploited, and convenient syntheses of a variety of monosaccharides, have been developed. Asymmetric aldol type reaction using optically active imine, The metal enolate of imine (12) , which is derived from an atrolactic acid derivative and t-butyl glycinate, reacts with aldehydes to give the adduct (13) CH2CH-CH2I + R1COR2 In addition to the stereoselective synthesis of various monosaccharides, stereoselective reactions for the preparation of glycosides represent an important problem in the field of synthetic carbohydrate chemistry. However, the classical methods, which require the assistance of heavy metal salts or drastic reaction conditions, are still mostly employed in the synthesis of such compounds.
Taking these disadvantages into consideration, new glycosylation reactions, which proceed under mild reaction conditions with high selectivity, are exploited.
Stereoselective synthesis of n-glucosides Glucosides an1 disaccharides are prepared in good yields from 2-benzothiazoyl 2,3,4,6-tetra-O-benzyl'-l-thio-D'-glucopyranoside and various alcohols in the presence of cupric To achieve higher stereoselectivity, the combination of various sugar derivatives and activating reagents is examined.
As a result, cglucosides are prepared with high stereoselectivity by the reaction of glucosyl fluoride (22) 
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The reaction is applied to the synthesis of ct-glucoside (24) 
